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m^m 7 ] 
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[0 0 0 1] 

o 

[0 0 0 2] 

tiU^^WL^'f ^f^fztJ^'^^U^ (Power Factor Improvement Circuit) 

os^v^^) 4t. y^^-vst. a>r>-^6t^ PFcuumm^i 

[0 0 0 3] 
[0 0 0 4] 

z^Ty-^iit, DC/^DcsR^j^nii^i 2 i:. inti mm^mu^i 3 t^m^ 
. DC/'Dcumnmmi 2(Dmt}fQj-it. NMos9(oy-htmm^ttx\^^ 
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^mmmmi 2n-#x.-siiij^'e*;&o 

[0 0 0 5j 

>^yio^mmi st-^K iSJt'btLTv^^o :feit^w.^miiiKi ah, dc/d 

FCM^|11^7 iiOP^t'P FC^r^^y^mHIj^l 5 5&^iEfi,^tLTV^^o PF 
C:t>:tymmmmi 5t±. PFC^$IJ^IiI^7Sr^|&$-^-5>;6\ #±$-^-5) 

[0 0 0 6] 

CK^J^^ ';/^>i5^*mzi^fi-r^^{i. PFC»mii]^7;e>^'^^f ^$IJ^^S-^ic^ 
o'g, NMOS4;65:^>, :t-7-r'5>o NMO S 4 tfc i: § IC, r/^;V3t; 

;^-f ';'^>j/«JfK**i?EtLTJi^;i/^-:6^^$tL^o NMO S 4 3&*:a-7 tfcS!^ 

Co 0 0 7] 

DC/DCWmm^l 2^«NM0S 9 0^-hlcJ^x.;&$IJ^'»-^tCJ: 
«)> NMOS9>6^:^V. :f7-r'?>o NMO S 9 ^^^J" > Lfc i IC. n>T-*:^-9-6 

tL^o NMOS 9 7&^:j-7Lfwi:#tC, ^<DJ^^}i'^-i!)^^^ V 1 0 ^^VX 
10 0 0 81 

mi3ms.^mm^ i 3 ti. uw.mmYO(ou^)v^:^m ncg^mjEEv 0 <^ v- 
©1^1 2{i. mtjm&wmm^i syb^h^x^hfifzm&m-^^zm^^^. nmos 

J:«?. NMOS 9 (i:^^. :^-7l-;So :^1^i|^@,:^milJl^ 1 4 tt. Mx.t^M^I'li-^ 
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[0 0 0 9] 

6 K^M^-^^o 
[0 0 10] 

[0 0 11] 

[#i^^:stm 1 1 

#lfl^8- 1 1 1 9 7 5-i-2r^ 
[0 0 12] 
mmTbm^ L J: d i: -r ^ItM] 

t}m^mmmm±-r ^<dx. mmmtiiwmMx i tz-bK i ^ ^rii^TS^ 

[0 0 13] 

1 6 (Dmrnnw^ < 1 6 :^^Kv^ t ^ 1 6 
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[0 0 14] 

5^CJ:^5^ PFCWJ^IiIJ^7;&^^NM0S 4tc-^x.-&$IJI9M 
10 0 1 5] 

^ citiiiJj. ::t>r>^6 o^mmjEE o ^s^p^r-t-^ 
^»tLiiij^2<7)fi^i-^Mii,mjE(73^^M<7)ia#omjEE 1 [v] ic>^^o 
^mmB<Dmwjm±w.\f^<Dx-^ e (^^mmjEE o ^^J t 2 7&^<b"t 

[0 0 16] 

3>T'>'-9-6(o^mmffiE 0 7&^'^^i--t#i-^t-ctr. wtm^jt 4xn^i 

[0 0 1 71 

3 >'-r >-9- 6 O^mmJEE 0 T^^^ ■:ktmizm-^i2^t^Mm tl2~tl3, tl5~ 
t l6, t 1 7~t 1 8;&«f&^-t'2>o ^Oi:9=&»!^t 1 2~t 1 3, tl5~ 
tl6, tl7~tl8tcti. ::i>r>'^e<D%mm&E QibK DC/DC^Ife 
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[0 0 18] 
[0 0 19] 

^m^> Rx/^Mm^^^ L> MX ^ f- > i^mM^siLtt^ ^ t -ettrian i<^ =3 

[0 0 2 0] 

;i<oj:d i-mm^^m i^fzztitzxn. tim^mm^<7yn i<D:^y( y^^vm 

3 >f ;w tzx ^ y ^ ^ ifmWJi^W^ifz ||l<^3>f;i' j^;^ ;v:¥^-7&s|| 
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[0 0 2 1] 

it. m^Lx:^4 y^:y^'W)i^i^^®Lfzj^^ji^^—^^%m^^^ox\ %m,m 

[0 0 2 2] 

*i3. ■H^^|BB'f^^r^{i^ 1 0 0 yu s e c 1 0 s e c (O^mx^-oX i> X^^^ 
[0 0 2 3] 

[0 0 2 4] 
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[0 0 2 5] 

mm.^m%h^ ■^m^^7.y{y^y-^nmmm.\zn\^^ m^nm<r>m^'mn\z-^ 

^^immnm^^mm'^h^m^^zM^ mmmzmutim^mmmzmwm'm 
■mmm^^mm^m%m^.i!)--h^^m^.\z^^\^fzt^ \z\t 
. ^(r>w^i)^h'm^m^^^\^fz^^\^zmti^^mmmzm%m^W]t^^^^t 

[0 0 2 6] 

1114 «i> mi 4'<^PFC:f>':a-7^miiii^4 2 ^^-riiij^ 

m"e*)'5>o 

[0 0 2 7] 
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[0 0 2 8] 

7>'>?;^^ (mT^ NM0Si:V*9) 2 2fc. Y 2 Z %mm=f-'^^ 

^3>T'>-9-2 4 i:. PFCSBflJI9IiIj^2 5 t Sr-fiSx-Tv^^o 
Co 0 2 9] 

rr^;V2 1 ^{±, ik2S^5£llIi^2 OiE^lc^^^tL, n-f;l/2 1 0'flilS>65 
. y^yifm=}'^hhl^M0S2 2 <D > t Y 2 3<0Ty-K 

i:tc^^$tL-cv>^o NMOS 2 2oy-;^t±. ^^JiKllllS&2 Oft;^lc^^;^ 
tt-CV>-So rW"^- K2 3 0* V- Kti, ^m^iFt LT<^:3>'T'>-9-2 4 0— 
:^<7)^;^^c^^$^L, 3^•7'>•^^2 4<^'ffe:^om^{i> ^?^^2tllll^2 

[0 0 3 0] 

PFCSi5«lIt^laI]^2 5ti, NMO S 2 2 56^:^ tyt^ 3^ ^ < > ^^^^"t 

i5^$il^lili^2 5 aOaj:t>^i^56^ IHl<^J:d^c, NMO S 2 2 (DV- h K^^^^ 
tLTV^^o =i>T'>"9-2 4O3'Bm«EEE0 56^ :^3^3fclllill^2 0 (Oai:^jmEEtc^ 

o 

10 0 3 1] 

"^^iJ^^^T-ab'SNMOS 3 2 i:. jJ^^ K 3 3 3 ^t'V-'J- 3 4 t , DC 
/■DCWJ^IiII^3 5 H3:tf«m^J±4Il!1^3 6 i: =Sr^ix.TV^^o 
[0 0 3 2] 

h 7^;^ 3 1 {±. Sv^frcm?^^'^"t-'2>— ^^«a3 1 a ^"^^^3 1 b t^r^t 
U — >^%ill3 1 aO— »^ :tJ^®:#IiI1^2 0O^-f:t-K2 3<^5&V-Ki: 
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b9>;^3 1<^— .^^3 1 aO-ftfe^gtcti, NMOS 3 2 <D VU^ 
tt-CV^^o NMOS 3 2<^y-;^Ji. a>T>-^2 4<Dm^(Omm\i^^M^fl'X 

[0 0 3 3] 

>9>X3 10-^#j|l3 1 bO— ^ICti, iJ^^r:^-- K3 30Ty- K;6S^^ 
^nTV^.2>o iJ^^:^-- K3 3<7):^7y- K{±^ Vr'V-^- 3 4 <7)— 

[0 0 3 4] 

NMOS 3 2oy- DC/DCg|5aiJ^llli^3 5 (O^tli^lrtmm^fir 

DC/DCg5®lf5liI]^3 5li. |l!2<^J:^tC, NMOS3 2(^:^V. 
iS'^ 5 :^i^=S:lg5e"t^$«m^-^S 3 5 ^^t^'T^hmmm'^^^^S 5 a ^filx.. 

t(7)mmm-^^^us 5 aom:^jswDc/Dc»j^iiij^3 5com:^j®?-ic 

OT. "H" i:v^^) <^«9P5tCNMOS 3 2:;&S:t:^U (JJIT. "L" 

[0 0 3 5] 

[0 0 3 6] 

mtjmmikmmms m^im2<DXdiz. itt^j<^^^3 6 a, 3 6 b-e 

3 3<D:fyy~ V^t<7)mm.^AZ1^m^fi. W^^3 e bO-»^^^> Ktc^m^tt 
-Cv^^o ^*/l3 6 aiRrJ^im>3 6 b0^3^^,;&^ ffi:^jmJE^ffiIiIi^3 6<om^>^ 
^tc^lj, =iV7':^-9-3 4<^^mmJEVo«r^flEb^C'^-^'SrDC/DC«|5ftlJ^|51 
1^3 5'Nm:^Ji--&o 
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[0 0 3 7] 

DcxBc^mmmms 5<Dihtim^K. nm^m^^nimmA OT^mm^ixx 

[0 0 3 8] 

nm^m^mm^4 o fi. mK.im.m<Dm.m,4 o a 5.1^^^*0:4 0 b h^t* 

^■9-4 0 c i:. Jtl^^4 Odt. mmnm4 0 e t^m^X^^^^o ^^4 0 aO 
-3SI#DC/DC^$IJ!ili]i^3 5 0ffi*J?§^t3^^$tt. «ta:4 0 bO^&»s^ 
m^fiX\^>^o ^^4 0 a tS*n:0 4 0 b i: O^^*;?*^ 3>-7':^-9-4 0 c 

:^<^«^^jt^^4 0 doA:^j^^ (+) tizmm,^fix\^^^o 

[0 0 3 9] 

(-) Kit, mmmm4r o e-^mm^tix^^^^o itm^4 o d<Dmtim=¥"^^ 

[0 0 4 0] 

«iiF^^^iiii^4 1 (±. «-^s 4 0 ^xtix.. n.mh-b^mmn^'^mxhh^z.t 

M^m<^/S^iiftt:5.ra«S:^JOig:M^:i:^#^-r^ fc. HfflJl 1 0 0 ;« s e c 
~ 1 0 s e c Uv^o 
[0 0 4 1] 

^FB^^^IlIi^4 IJi. '£?ax.{flil3ic^t- <t?i^> :^itt^^.:^miil^4 0;i^f><7) 
4 O^r- btcA^Jf ^NMOS 4 1 a i:. 3>t'^^-9-4 1 b 
2lg4 1 c i^cL^y h hi;*'|1^4 1 d i: ^x.TV^;5>o 
NMOS 4 1 aOV-;^ti^%$tt, NMO S 4 1 a O KV'f n>7'>' 
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"9-4 1 bO— :^5^<^«^^C^^$^^TV^;|,o 3>T'>"9-4 1 h(Dm^<Dmmit. ^ 
«b$tLTv^;2)o 3>-r>-9-4 1 b<^— :^ corns iiNMO S 4 1 a<Dy-::^t(D^ 
^mmilg4 1 c h h V :ffmm4 l dOA:^^^i:56^^il$ 

ttTv^^o ^^J^^ 5^01^4 1 doai:^jSg^-;6^ »iK^^IiIK4 1 (Dtiiti 

[0 0 4 2] 

^F^i£^lsll^4 1 tt}m^^M^2 0 4'<^PFCgBfllt^liIj^2 5i:0^tcPF 
C:t>:i-7^ifelHll^4 2*^@Bfi$itLrv*-2,o P F C 7^i^^lilK4 2 ti^ @ 

4tc^'ri^l-. #-^S 4 1 blcA:^J-t'&^^x.{?P-^ir;^;vMMOS >9 

VvXiS' a:JlT. PMOS^V^^) 4 2 a-e^^-r^i t:6^X"|;^o PM0S4 
2a(DV-7.ii. FFCUMmmm2 5<Dmtim^Kmm^-!tl. PMOS4 2a 
OVU-Oi)^^ ^*$tL-rv^-&o PMOS4 2a{i^ r-VK "L" <^#-^S 4 

i:6*#x.f>ttTv^;i,»iF^ic:^>'L. p F cwji^iiii^2 s-cmti'ir^hmmm-^s 

2 5^ "L" Km^L^ NMOS2 2:fy^:^>-r^^t^mf^on\iib. :^J^efi:# 
[0 0 4 3] 

P F CMJ^EIj^ 2 5 >5^^|§^i-;&^m^-^S 2 5 i)^ "H" <7) ^: ^ ic, NMO S 

2 2;65^>L, SU^-d-^S 2 5;&^ "L" O^ilCNMOS 2 2*^:f7l-^o NM 
O S 2 2;&«:f>L'CV^^^rair, n'f;i/2 IK:^^ y ^WMibmtlXJ^^Jl^ 
^-ifmm^fi^^o l^MOS 2 2i!)^:i-yLfzmmK^ ^<DJ:.^)l^^-i!)^r^ 
K2 3 ^i^tTn:/r>-^2 4 IC'ftl&^tL, Vr-'V-^- 2 4 7&^«$ tt;2)o n> 

^ o 

[0 0 4 4] 

—If. DcyDcummm^s sib^iiMos s 2<Dy-yK-^x.^Mmm-^s 

3 576« "H" (Dt^K. NMOS 3 2{i:t->'U MI^#-^S 3 5 "L" <Dt^ 
iCNMOS 3 2}i:a-7-r^o NMOS 3 2**:t>Lfc»iSlw, u>v'>^2 4-A^ 
lb > 9 3 1 ^5^3 1 a ^>^^mm56^SKtt-CJ^;^;l'^-36^« 
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^fl^o NMOS 3 2^^:#-7U/ct ^IC, -^^m 3 1 b S^O^ ;5^>f - K 3 3 * 

10 0 4 5] 

ffi:^;mJEJ^mi5I{^3 6 {i. HmmJEV o t'Jt^?!l-t^«JE«:«t/t3 6 ajlt>'3 6 
b-e^^L^ lStifEmJEVo<^^^^^^^1"#^^DC/DCI$$IJ^Ii]^3 5 

tc&o'^. mSiLmffiV 0 ^-mt-t^ i -5 i::. $IJ«I«-^S 3 5 ^:§t±'t^o 
[0 0 4 6] 

:ftWJ|«^jUIiI1^4 0<^>«tiL4 0 a:5.l>'S^4 Obit. "H" i: "L" :&s^i9 

ctc^m-r^o nnVim^mm^^ 0OJtic#4 O dJ*. n>'7='>'-9-4 0 c>i>?> 
-^x.«btLfv:m£E^^iim2!|4 0 e ;6>f>-^£ ?>tL/z*mmJEi: *JttSc1-;&o ='^7' 

[0 0 4 7] 

nw^WMmmm4 o<Dii^t!m-^s 4 o:*-- "h" (Dm^KH. mmm^mm^ 

1 4'<^NM0S 4 1 3ili^>^.X^^. uyry^A 1 b :^oa@i:NM 
OS 4 1 aOV-;^i:<^)^^^*^*fe:^-^TV^;2,o CKT^^IfflT'ti. '>jt.5 h h 

W.^ailil^4 0(Oai:^J^-^S 4 0>e>^ "H" ^d-ib "L" ti^o7ti:§tC(±, N 
MOS 4 1 a:d5:t7LT. u-yT^^A 1 b :&<^m^7&^^^7 > ^ib^ «9 86 
$ttSo =i>'T'>'-9-4 1 ^mMMA 1 c;&^'b3'Bmm»«ii!£tL, 

•^^4 1 b^±^ n:/T'>'^?-4 1 b <^#M ^msiiz^ 4 1 c <^)mii'^^tfe:tJ ^ T'^ 
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[0 0 4 8] 

ayr>^4 1 b03fi5««ffi:6^ y h hV:ffm^4 1 dO^^t^^x.^ 

i/i^ !y h h V'ffm^4 1 (K^tBl^j-lt-^S 4 lif^ "H" "L" ic^^ffc-f- 
BP*). :ftWt>tmaiIiII^4 0<^m:tJ#-f-S 4 0^^ "H" "L" ir^fco 
fzt^Kii. ^M^hm^m^T:^^mMLfzm'. h h V :«'|lli^4 1 d 

[0 0 4 9] 

0;&-'"H" 7b-h "L" K^m-r^t^Xy)i>. >i&-^S 4 0 "L" ;&-f> "H" K 
[0 0 5 0] 

jittw, h Y'):^m^4 1 d7b^ "L" =S:{±S:tJ LTV*^ t § ic, :ftWL;6^ 

m<'5ro-C:^W:bc^1tmiiIi^4 0Offi:tJ#-^S4 0*5 "L" :6-P> "H" Ic^g^L 
fct ilcti, NMOS 4 1 ai!)^t>'r^o NMOS 4 1 a^O^^tVi"^ CI ^: ICi 
, n>'T'>-9-4 1 bcT)— :^(7)m;^*i'g?:fe$tL;2)fc*lc. voL^-y h h';:^'IlIJ^4 
1 d(^AiJ^^*^ttl$tL-i><^'e. mH^EfrcvoL^ y h > U:^*(5Ii^4 1 d<^m:^J'® 

"H" izmm-t^o 

[0 0 5 1] 

mmm.^mm4 lom^bM-^-r-ab^v^^-y h bi;:*'iiii^4 1 d<^m^j#-^s 

4 1 {i. PFC:fV:t "7^1^1111^4 2OPM0S 4 2 a <^)^~ h JC-^x. ?>tL^o 
PMOS42 at±. :^il?fL**m<. 'g-^S407&* "H" (^^Kt-ti. PFCU 

$1^1111^2 5<Dmts-r^Mmm-^s 2 5 ^-eo** nmos 2 2 t'#x.;?>o 

\,ZX^. NMOS 2 27b^:^-y. -^yf^o «-^S 4 1 "L" <^»!r^ic{i, PM 

05 4 2 at±:a->'LTPFCgUa«^iai^2 5 <^tiJ:t>^T'=Sr^:te-r'5)<^'e. fl^M 
•^S2 5*5"L" lC@5g$tt;g)o ioT. NMOS2 2ti. 

. y^y^WiY^i)^W]t^^. timmm^2ot\^xmtt\^^j:<^j^^. 
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[0 0 5 2] 

[0 0 5 3] 

:^1^L;&m< ^-i>i:. liI5c7)J:9^^:^WL^c^i^LtL^:il#m5^LI0:e»^iiiDt^ n 

cyDcmmmm^s 5i()^^^'t^mmm-^s s 5 i>mt-r^o nmLi!)m< 
"H" (r>mmi)^WL<i^--rho nm^mm.^m^Ao\t^ %mi.^m^m\>xr 

"H" KM^'^^^o 
[0 0 5 4] 

:^itw,mtniai^4 oom:^j^-^s4 o>6« "H" :j&^^> "l" Kmrn^x^tzt^^z 

Q(r>mtim^SA O-b^ "L" -fy-h "H" tcMofvit §tct±. »!TO^|lli^4 1<D 
[0 0 5 5] 

mmwt^m^A KD^tim^sA i-h^ "l" {zt^^tzmwi (t 1 o~t 1 1, 

tl4~tl5) lCt±, PFC:a-:^:r7^miHlj^4 2;&^'^J^efc#liI]^2 0<^:^J^ 

<r>mtiMS.'r^^h:n y^^y^ 2 4 W3*lEmmEEE o MWr^t^o -ISM^mif^- K 
>6^:glttLi^, 3 >T'>^?- 2 4 <^^mmBEE q {i> ^?S^»fEIi]^ 2 ii^^^E-f^WMi 

[0 0 5 6] 
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fzt^iz (til, 1 1 5) . t!m^mmm2 o (DmW}Wmm\f^<o'c. ^^^t 

ib<OH^Ti-'&*^ DC/DCismiill^3 0 <^m:^J«JEV o ^— JEt^^^-r-?) 
/i*J)iCifiJ^^5&mflEE 2Jil.TlC55r*m (t 1 2, t 1 6) tc. ±#L$&«e>^o 

=i:^7='>"9-2 4<^^mmJEE o^i^ mJEE 2J^Tl''3;'i>e:i:^^^ 
<> DC/DC^mill^S Oom^I«JEVo'&^i&i"^^^**'5^^^o 
[0 0 5 7] 

J^±OJ:^lc. COHM^SO^-f ^;'5^>i5'*«zi^m-r{i. :^#^^cS^miilI^ 
[0 0 5 8] 

:^miill^7 0 i:> ^F^^^lill^7 1 P F O:^-^:^ 7^1^1111^ 7 2 i: =l:>lix.-C 
[0 0 5 9] 

ti^^mm^^ h9>>^51t, NMOS52fc. tJ^-f K 5 3 fcx 

n^'T'V-^-S 4 i:. PFCgiJ$«^liI!^5 5 t^Sr-Hx-Tv^^o 
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^^^tt-cv^^o NMos 5 2<^v-;^(i. ^^m^^2(Dnm^^m^fir 

[0 0 6 0] 

NMOS 5 2or- McPFCWmSj^S 5 tLTV^^ 

o p F cuumm^ 5 5 ji. ^1 (omM^mto p f cgpfto^ni^ 2 5 i: i^^oia 

[0 0 6 1] 

DC/DC^mmi^e 0{i. 3^;V6 1^. NMOS6 2h. ir^:t-K6 3 
3>7=''^'9-6 4 i:, DC/'DCg|5$(l^liIi^6 5 ai:^jmJE^ffiIlll^ 6 6 

[0 0 6 2] 

n^;W6 1<7>— ^{i, :^J^efc#liIl^ 5 0<^:3;^T'>•^?-5 4 t^-^ t-V 5 3 t 
O^^^JC^^^tLTV^^o n^;i/6 lO^^tcfi. NMO S 6 2 KV^ > t 
^-f K6 3 0Ty- Kiltr^^^ttTV^^o ^^'T K6 3 0:* V- 

> NMOS 6 20y~;^t^tC^:ftfe$ttTV^^o rr V-t';^^-^- 6 4 tDMrnMHl-:^ 

[0 0 6 3] 

Dc/Dcwj^iii^6 5ii. mi<7)mmMm<^DcyDcmmm^3 5 ^ 
htc^gi^tLTv^^o m:tjmffi^tbiiii^6 6{i. mt}m&mmmm3 6 tmu(7) 
,^j3^in$tt-cv>^o m:timEE^taiiii^6 6<^m^j^i^>6^Dc/Dcwmiiii^ 

6 5 tl^^^ttTV^^o 
[0 0 6 4] 

:ftW^^^miiIK7 0. »IKi£^Iilj^7 lRXfFFC^>:i-ym^mm7 2ti 
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OS 5 2^:e-V. :t*7$-^*o NMO S 5 2 tJt i IC, Y'7>:^5 1<D 

5 4tr^m;?*tSo 
[0 0 6 5] 

DC/DC^^mi^e 0<^NMO S 6 2 {i. D C/D 0^0^01^ 6 b-i3^^& 
■t^fa^#-tfr-S^'#^^> ^"^L. NMOS 6 2*«:e->'L/ii: §tC3'<;V6 1 

1 NMO S 6 2:i&5:^7L■CV^;g,»||g^C. a^>f:t-K 

[0 0 6 6] 

[0 0 6 71 

^^tl^^#llll^5 0 25.t>*DC/'DC^miIll^6 0 *^«LTV^;5,;6^ 

jN^aiiii{^7 0. m^wt^m^i i-RrfFFdry^y^^mw^i 2i)K mi<r>% 
mfm(r>%:^mm&^mn4o. ^^^^01^4 \:&.TfFFC'^>irymmm^ 

[0 0 6 8] 
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( 1 ) :^§tmit. tfm^mm^ 20, soitit^^-c^i. (D:f3m^mm 

[0 0 6 9] 

(3) ll3<7)MrBl^^llIi^4 1 (i> >y b > V:^*lilj^4 1 d^'^x.TV^ 

fzi)K Z/cL^y Y V') 4 1 d Oft*? ^ HI 7 ic^-^ i 9 liZ^MmM 4 1 

g!7ti> ^rai9:5cIillE&4 1 0^5^l?8S:^flill^llI-e^^o 

^<7)i#^. r7>'T-*>'^?-4 1 b<7)— :^<7)«;gtNM0 S 4 1 a (7) K V ^ > i: 

^.^itit^4 1 f <^A^j^^^ (-) ii^mmL. m.m.mm4: i e ^jtic^4 1 f o 

A*^?- (+) tc^^f tLtJiv^e ifc^l|4 1 f <^ffl:tJl::SCTii:Simzi 
4 1 e (O^^-t ^mmm&iWm^ U Jt- ^ y h ^ >/N'- ^ t?ab-S vo. ^ h 

h';**iiij^4 1 d^mffzm'B-tmm^^ }^7sr■viy:^^mz^xi>x\^^o 

[0 0 7 0] 

1 ^l^fflt, :ilWm8*femii!1^4 0Offi:f3#-^S 4 0 i:^raiS^IiII^4 

-(^-^5 4 1 borate t:;^T-i; v7;^^it> :tj^^#igj^2 0T'<^^m<^^i&^# 

Jh t i)^^^ L T§J#;2> i ^ L /io c: iiKM :fe#)i:feM^milI 4 0 v ^ 
[0 0 7 1] 

( 5 ) n^:im^mm^ 4 0 r^ti. i^nw^.i>^^^n^m7b-^mmm^ s 
I Qy(>-iomM-r^m^. M\f>imMm-^^^hm^ir^mmi,zLx^x\^>o 

(6) PFC:t:^:t'7^J^liI]^4 2 ?rPMOS 4 2 a-e«^Lr. PI^M"^ 
S2 5* "L" ^C@^-r^«^^CL7^:;6^ PFC:^>':t'7^milIi^4 2 3e»5|&^-r 



tiiSE#2 003-3090211 
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[0 0 7 2] 

( 7 ) nmvm^mm^ 4 0 a. :^<Dm s KT^tn^^B^mm^ s 0 izm. 

"Cab -So 

8 OB t^#x.TV^^o 
[0 0 7 3] 

) 8 l-eS^$tLTV^^o D-FF 8 1 <7)7^-^A:^^T-DtCf±. DC/DC^ 
M^IU^S 5:*-i^NM0S 3 2 (DV- V K-^K-hMmm-^S 3 5;6^A:^3$tt^o 

D-FF8 i(^jEffiffi:^j^^-Q>&>% :L<DnmvmMmmm8 ocomts^^tfj:*) 

mmmm^^m^ s o b mi <Dmmmmm^mm s 2 1 ^ 2 <D&mmm^ 

(Ti) (Dm^^'t^^-^)i^:^m-^p i^^^-t^mmr-^^o m2(ommm 
2<DmmMm (t2) <Dm^^t^>''^)i^:^m-^p 2i:^^-r:hmmx-^:ho 

[0 0 7 4] 

^m^:^^ y^mms 4lt. 2XtiANDy-ys 4 & 2A^JANDr- 
h 8 4 b i:. ZXtJORy- h 8 4 c i: ^^x.rv>;z,o AND^- h 8 4 a <7)— 

:^<^A;^3^^fi> mi<ommmm^^mm8 2<Dii^,tii^^iz^m^fi. andy 

-V8 4 a<om:^<r>Xtl^^it. D-FF8 1 (D^Jfrffiffi^Jl^^Q/^-tc^M^ tt 
rv^^o ANDr- h 8 4 aOffi:^3^T-56n OR-J^- h 8 4 c(D-'-^<DXti^=^ 

[0 0 7 5] 

AND'^- h 8 4h(D--)j<7>Xtin=^\t. ^2<^^maiKI&^lill^8 SOffi^J 
^^lC^^$tL-CV^^o ANDy- f 8 3<^^:)^<^A:^7^^{±. D-FF8 10 
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h 8 4 ccO^:^(^X:^^?-lC^M$ttTV^^o ORy- h 8 4 c <75m^7^T-:*^ 
y-^ili^S 4 0ffi:^J^^tC5Srl3> D-FF 8 1 <^i^ n ^J^^^tc^^ 

[0 0 7 61 
10 0 7 71 

D-FF 8 i<r>jEmm:tjm=^QtMMmt}m'T-Q^'^- tit. ^mu^)i'^mn 
mj:m^^tfi^fimt)-r^o d-ff8 lom^mttm^^Q^'^—^^ "h" (ot 

•^#x.>^'f ^y^HIi^S 4 0ANDy- h 8 4 a(i. Hi cO^m^Fam^ 
1111^8 2i!)^^^t^^-^J^:^^-^P l^:M^^^^o D-FF 8 1 OjE^iffi^J^^ 

^■t^/^)\^7.m-WP 2 =Srii3t$-^^o ORV- h 8 4 c Ji. AND^- b 8 4 a 
, 8 4 b<7)m:^im-i-<^TOa^^*i6T> D-FF8 l<7)iJ'D>;/i^^^lc4-;i^o 
gpt>. ■©#x.;^-< •y^Illi^8 4(i. D-FF 8 1 OlEmmtS^'^Q-A^ "H" (^i: 
^ll{iH2 0^m^rai&^l3K8 3=Sr5llllL. ^oai:fHt-^=S:D- F F 8 l<^i^ 
n^y i^^^ic-^x.. D-FF8 10^ffiaJ:^I^^Q/^'-;6* "H" <^i:^lcji. H 
160^m^r^ll^ll|j^8 2^:^^t-C>e<^tb:tl«-^^D-FF 8 lOiJ^n-y i^j^ 

[0 0 7 81 

D-FF8 1ti> ^Uy^^^<DU^)l^T!)^^%Ti!)^'=>fzt^. DC/DCWJ 
^0^3 5;6^'NMOS3 2 oy- h tC-^x,TV^;g,M^'ft-f-S 3 5 coM-i-lx^;K^ 

Mx.tf. D-FF8 1 0^t^Bm:^I^^Q^^'-56« "H" lC^oTV>^i:§lz, ^ 

m^:^^y^m^s4i)mi<Dmmmm^^m^s2imiKi^. d-ffs i<o 
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^^®2 0 0 2 -3 7 3 0 2 7 ^--J : 23/ 

^m-fi-^S 3 5>6« "H" -CNMOS 3 2 > LTV><5>^^<^T'^tt{f. D-FF 

8 if)^ "H" ^^y^L. IE*am;tJ^TQ;&^^ "H" ^mtii-^o 

D-FF8 1;6s«L" ^^^.^^j^^ iEffim:^J^^^Q55- 1) "L" mtfT^o fiP*»> 
D-FF 8 1 (i. NMOS 3 2 LTV^^^P^ 1 (Tj^r^^^^^felU]^ 8 

"L" K^j^^ho nmL^m\^^w^m^m<r>t^izit. nmos3 2^6«:^-7-r;2> 

10 0 7 9] 

D-FF8 l<7)lE^Bm;^j^T-Q:&* "H" tw^oTV^^ ^ § II, ^#x.X>r!y^ 

A\tm2<ommm^^m^sz^msi\.. d-ff8 i<Di^uyC7n=f' 

lc^N';V7.^-f-P 2 =£:-^x.^o ^n'^i^^^^-^P 2 ^J-^jlTtJ^o t § tc, Umm^S 3 
5;&5^ "H" 'eNM0S3 2i)^-^ > \^X\^^^^m-^^f\'\^. D-FF 8 l;^^ "H" 

;^«-^p 2<D3:w^mH«fti "L" ic^srorv^tij^, d-ffs i-b^ "l" ^7 

gp*,, D-FF8 1{i, NMOS 3 2;&^:t>LTV^^»§r^t, S2<7)^itl^f^ 

m.\'^m:k'mvm.<r>th\z\t^ NMOS 3 2*«:r'7f ^^'^ ^ >^^&^¥v^<^-e, m 

■^s 4 o>e>^^ "L" K^j:ho pj^i.-i)m^^^ii^m'n.w^m<7)t^\,z\u nmos 3 2 

[0 0 8 0] 

mi(om^mNi^^m^s2x^^-^hmn (td 02 (^^^^»! 

P^El^S 3T*iS^-t^*m^P^ (T2) J;i9^>S< LyJi^^tciij, 
^IHJ^ 8 4 ;^ X V vy^^^^tt ^ ft^ o 

lO 0 8 1) 

(8) ia4 0PFC:^->:^-'7^1fe|iI1^4 2«i, PMO S 4 2 a =1::^- >' LT. 
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NMOS 2 2(7);^^ «y^>'i5''mfp*#jL^-^Tv>^o vlo:^i*-e(±, PFCgU^I 

5^01^9 0, 1 0 O^rMv^T^) J:v^o 
[0 0 8 2] 

HIQti^ PFC:e->'^7^ife|51|^4 2 0^5^f?fl<^) P F C :t :x:t"7^^lili^ 9 0 

C:OPFC:t>:t-"7^Jfe|nII^9 Oli^ >f V/^-rJ' 9 1 i:. 3 -©(^JN P NM b ^ 
>'>^;^i5'9 2, 9 3, 9 4 2'ia<^)PNPMh7>'v;^^ 9 5, 9 6 ^« 

19 ^ #-^S4 l:;ei^X^J$tL^o -f >/^'-^9 1 <^m:^J^i^:&^ Y'7>z^7^9 2 

b^VvXiS' 9 2 03 Vi^iJ'i:^ h^^'v;^^ 9 3 <7)n i:> 
Yyy-J:^^ 9 AO^-^tii^ ^Smii9 7tc^^$tL-CV>;2,o h^^v^^^^J' 
9 3, 9 4c^J^^ •;'^ti*l3^%$tLTV^^o h^>>':^^ 9 3, 9 4 ti. iJ U 

[0 0 8 31 

yy>'y7.^9 4(D:=tU^^i!)^, Yy>-J:^^ 9 5 <D a V ^ 3^ J^l/^- 7. t . 
Y^>P7^ 9 6(7)^-7t\,Z^m^f^X\^^^o y^y-JT.^ 9 5, 9 6<DJ:.^ 

7-|lIl^*#^tTv^^o h9>'v;^i5^ 9 6<^=iU'iJ^i5'7&^ PFC«1|I(iI^2 

[0 0 8 4] 

ii9<opFC:t>'^-7^miiii^9 oT*ti. m^^Mm^A I -^^h^^hflfzm 
9 2:d^:t--7i-^o c:tLtwj:i), h 7 > v^;^ ^ 9 3 7 ^ 9 4 <^)^-;^ 

7>-j7i^ 9 3, 9 4:*>«b*'&557^> h ^ 9-iI^:6«^>'i-'So h7>v^;^^9 
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itmff^mil^L. NMOS2 2*:t->> Jf^-r-S^fllW^-^S 2 5 4:11^-^^0 
[0 0 8 5] 

9 "H" 'l-aJltjL. h7>'>^;^:5' 9 2;6«:t:^i-^o h 7 >>^;^ ^ 9 2 ^6*:^ > 

, h9>>^y?.ij' 9 3, 9 Ax-m^^f^^-^i^y ^^-M^-A^^y^WJzi^^o 

V7s9 9^, 9 6 0^-xmffi56«±#U, h^:^^;^^ 9 6;6*:t-7"r-5o 
v^;^i5^ 9 6;6^:t*7-r^C:tlCj: I}, P F CS|5$IJ^IlIj^2 5 ICtil^ibWm I bias^i^ 
itAb^<=^l9> PFCgI5$IJ^|ilj^2 5<^ii){^ti> #ili-r^o fiP-^. NM0S2 
2(0^yilr-7'^%m-f^Wm^^^2^ii^ "1." tC@5g$*L, NM0S2 2O:j- 

[0 0 8 6] 

C:<D|19<7)PFC:t>^-7^i^iai^9 OT'ti. P F CfP^iJ^HlJ^ 2 5 <7)I*I§|50 
l^iSmm I bias^rPFCOTJI^lBll^ 2 5 tC^A^-^^v*^ h J; , NMO S 2 
20:i-V, ^7'Sr#jL"t*<^t:% P F Cg|5«IJI^IiII^2 5 -eom:^MSS::^iI«SJw?|l 

[0 0 8 7] 

lai Oti^ PFCJ^>:t-7^miall^4 2(^^fe<^)^B^?!l<7)PFC:t>':t7-9}i^|il 

1^ 1 0 0 «:^pi-ilja^-eab-2>o 
c:oPFC:f 0 0 {i> 0 1 N p NM h 9 > 

1 0 2 ii. ^inll 0 3 i:. PNPMh ^^'v;^^ 10 4 $ t^T ;z> „ 

t/tl 0 \(0-mz\U ^^mmiShA l7&-<b#-^S4 l;;6-'A:^J^tL^o ^StfLl 0 
1 O-ffe^/^^h^Vv^;^^ 1 0 2<r>^-7.\zWBi'^^X\i^^>o y^yVT.^ 10 2 
(^jjc^ ';^^;65^fife$tL. y^yV7.9 1 0 2 <0 n V ^ ^ 1 0 3 
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^ o 

[0 0 8 8] 

^10 2 ^^^^.-e*) «5 > i o ^<r>^-7sm&.^wr'^^x\i^^ 

o J:o-C. h^Vv^y^jS' 1 0 4;6«ja->'^^-eab>5> P F Cl$«IJiaiiI1^2 5 t::m:^J 
VYCUVmm^2^im\'^-f^o ^tLlC^l?. NMOS2 2*«:t 
:t7$tL;2.o »iK^^lill^4 lomir«-^S 4 l<7)l/^;i/:6^ig:Ti-;i) h 

[0 0 8 9] 

^lOiai 0<7>P FC:t V:^- "7 ^1^01^1 0 0 "t?ti. \y>V7^9 1 0 4^^PF 
[0 0 9 0] 

[mi] 

[132] 

0 1 tt3(^DC/DCgP«iIfSl|5Ii^. ffiiFmJBE^mial]^5.lK:^#J|^^,^miill^«:^ 
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[11131 
[0 51 

me] 

[07] 
[08] 
[09] 

p F c ^y^ym^m^<om5^m^7^irm^m'0h^o 

[01 0] 

p F c :t >^ 7^miili^<^)<to^5^^j^^i-li]i^0t?^;i>o 
[011] 

[012] 

^ o 

2 0,5 0 tjm^mm^ 

3 0, 6 0 DC/DC^J^Iilj^ 

2 1,61 3 ^ ;v 

2 2, 5 2 NMOS 
2 4,5 4 :2>r>-^ 
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3 1,51 

2 3,3 3 K 

4 0, 7 0, 8 0 n^rnm^n^^mm 
4 1,71 mmm^mm 

42. 72, 90, 100 PFC:t^*-7^miIll^ 
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[@9] 

S 2 5 



p F cuum^^ 



7 
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»41J:y 




9 O 



[HI 0] 

P F CSPflJ^ 
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^^^2 0 0 2-3 7 3 0 2 7 ^ ^-i^ I 1/E 

mm 

[um] -fjm^mM^tD cxDcm^mB t^m^^^-i y^y^^wMmn 

m^^l NMOS 2 27&^:i->. :^-"7i-^C: il-C. SmmEEE 0^*=^ 
m-^SA: «H" ommiiZit^ PFC^M^I1I1^2 5:6^f>NMOS2 2K-^k. 
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